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Elucidation of the secoiridoid pathway in Catharanthus roseus 
 
 
1. Transient recombinant expression of geraniol synthase (GES) enzymes from 
either Valeriana officinalis or Lippia dulcis in Nicotiana benthamiana adds a new 
branching point in secondary metabolism enabling the biosynthesis of 
geraniol and its derivatives that can be used as a starting point for 
monoterpenoid production with further metabolic engineering. (Chapter 3 of 
this thesis) 
                                                                       
2. Iridoid biosynthesis starting from geraniol up to loganic acid formation 
happens in the cytosol on the cytosolic side of the endoplasmic reticulum. 
(Chapter 4 of this thesis)                                                                                                            
 
3. In secologanin biosynthesis in C. roseus, loganic acid is the intermediate that 
is transported between the internal phloem-associated parenchyma (IPAP) 
cells and the epidermal cells. (Chapter 4 of this thesis) 
 
4. The C. roseus biosynthetic pathway leading to strictosidine can be 
reconstituted in N. benthamiana, but to produce useful amounts of pathway 
products competing host enzymes must be suppressed. (Chapter 4 of this 
thesis) 
 
5. A complex cDNA-AFLP dataset has incomplete coverage of all genes 
expressed under certain conditions and is a poor resource for finding 
candidates for specific genes. (Chapter 4 of this thesis)  
 
6. Engineering of the small subunit of C. roseus geranyl diphosphate synthase 
(GPPS) to increase GPPS activity and lower geranylgeranyldiphosphate 
synthase (GGPPS) activity is a feasible strategy for higher monoterpenoid 
and monoterpenoid indole alkaloid production. Rai et al. (2013) Mol Plant 
doi: 10.1093/mp/sst058  
 
 
7. When it comes to medicinal plants the study of metabolic gene clusters is a 
neglected strategy for elucidation of complete pathways with massive 
potential, especially in the age of omics. Winzer et al. (2012) Science 336: 
1704-1708  
 
 
 
8. Incomplete availability or cryptic annotation of publicly available database 
entries linked to an article can dramatically decrease the scientific value of the 
publication and of the scientific statements it contains. Murata et al. (2008) 
Plant Cell 20: 524-542 
 9. Next generation sequencing of multiple medicinal plants will be the single 
most important factor accelerating the process leading to elucidation and 
metabolic engineering of their respective secondary metabolic pathways. Van 
Moerkercke et al. (2013) Plant Cell Physiol 54: 673–685, Gongora-Castillo et al. 
(2012) PLOS ONE 7: e52506, Xiao et al. (2013) J Biotechnol 166: 122–134	  
 
10. Analogous to biochemical processes, scientific work can be catalyzed by 
collaborators, lowering the activation energy and acting as co-factors, 
resulting in a higher production rate at the same temperature. 
 
11. Trying to disprove climate change is futile; even if the theory is refuted, 
development of new technologies such as alternative energy sources and 
cleantech will be more beneficial to society and individuals in the long run 
than clinging to old technologies and practices. 
 
12. It is much easier to bring good to the world than to remove evil. 
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